Isolation and characterization of fibroblasts obtained by pulmonary lavage of human subjects.
Cells that possess the morphology and collagen synthetic capacity of fibroblasts were recovered by bronchofiberscopic subsegmental pulmonary lavage from patients with pulmonary fibrosis, from patients with miscellaneous nonfibrotic lung diseases and from healthy volunteers. Lavage cells were placed in tissue culture, observed for 2 to 6 weeks, and compared with human lavage pulmonary alveolar macrophages (PAM), WI-38 and IMR-90 human fetal lung fibroblasts, and adult lung tissue fibroblasts (CLAC-76). Lavage fibroblsts (LF) were identified as proliferating clones in monolayers of nonproliferating PAM and could be subcultured repeatedly. Fibroglasts were propagated from 28 of the 92 lavage specimens cultured. Time-lapse cinematography showed similar distributions of interdivision times for LF, CLAC-76 and WI-38, but the LF and CLAC-76 lines had slower mean migration rates than the fetal line. Light, scanning, and transmission electron microscopy of LF showed attenuated spindle-shaped cells with interdigitating filopodia, flat surfaces with few microvilli, and containing numerous cytoplasmic polyribosomes and rough endoplasmic reticulum. Extracellular fibrils with the appearance of collagen were seen. Collagen synthesis by LF was measured as 3.9% to 4.9% of the cell-associated protein sensitive to bacterial collagenase. This protein was rich in hydroxyproline, and had an electrophoretic migration pattern identical to known collagen. LF did not contain lysozyme although this enzyme was abundant in fresh and 1-week cultured PAM. Thus LF were similar to human fetal and adult lung tissue fibroblasts in their morphology, tissue culture characteristics, constitutive enzymes and collagen synthetic properties but were distinctly different from PAM.